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Introduction Conclusions

Irrespective of microtransducer-catheters, i.e., catheters fitted with minia-

turized solid-state pressure sensors, that are limited in use to special scientific

examinations due to their expensiveness, short life span, and delicate handling,

water-perfused catheters connected to extra-corporal pressure transducers are

most commonly used for gastrointestinal manometry. The perfusion is essential

both to establish a permanent contact between the water column and the

measuring site, and to compensate for the system's compliance (dV/dP).
Most of the troubles with water-perfused systems are associated with the

mass of the water column. Due to its weight the pressure baseline is affected

directly by the vertical position of the measuring orifice. Exact measurements are

therefore only possible with the measuring orifice and the transducer at the same

height, which is clearly not the case in most clinical situations. The inertia of the

water column is responsible for the frequently observed motion artifacts. Other -

e.g. hygienic - problems are related to the water reservoir. Moreover, the filling of

the system may be cumbersome since even small air bubbles detoriate the

system´s performance.
The use of a gas instead of water as perfusion medium avoids all these

problems and gives some additional advantages. The shortcoming of a gas in

this context, i.e., its compressibility, acts like an additional compliance, thus

decreasing the maximum pressure rising rate (dP/dt ). This effect is easily

compensated by an appropriate system's design.
m ax Advantages of Gas-perfused Systems

Extremly simple ‘perfusion pump’

No maintenance

No preparation (e.g., bubble-free filling, soaking)

Zero-adjustment to atmospheric pressure possible

Any patients´s position possible during investigation

(no baseline shift due to vertical movement)

No motion artifacts due to moment of inertia

No electrical conducting connection between patient and system

No hygienic problems associated with water reservoir
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Disadvantages of Gas-perfused Systems

Acts like an additional system´s compliance (dV/dP)

Larger flow than in water-perfused systems

(in terms of volume/time)

May be compensated to a great extent by an appropriate system’s

design

Causes almost no problems in case of the highly volatile gas Helium.
Catheters may be fitted with an additional lumen for gas escape from
the stomach.

Compressibility of gas

Gas accumulation
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The gas-perfused catheters method has been used successfully in several

hundred manometric examinations including intraoperative applications, e.g.,

manometrically guided fundoplicatio and myotomy, as well as in examinations in

infants and children. Helium turned out to be an ideal perfusion medium, no

problems occurred due to an accumulation of gas in the stomach or other

regions. U further potential field of application.

A now commercially available, CE-certified 5- or 8-channel system (

) uses helium at a perfusion rate of 5 ml/min per

channel. With standard manometry catheters a dP/dt of 150 mmHg/s is

attainable, special designed catheters yield dP/dt - values exceeding 200

mmHg/s. This is sufficient for most of the gastrointestinal applications.
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The heart of the extremely simple 'perfusion pump' is a so-called ‘critical flow

nozzle’. It can be shown from theory that the gas flow produced by this 'pump' is

essentially constant, provided the ratio between input and output pressure of the

nozzle is above a critical value (P ). In this case the gas flow within the nozzle

reaches sound velocity ( ). Since output pressure changes propagate also with

V they have no reactive effect on the input to change the flow.
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The transducer measures the pressure necessary to establish the constant

gas flow increased by the pressure gradient (PG) along the catheter. PG

depends on the flow and is therfore constant, too.
The maximum pressure rising rate (MPRR,

‘recording fidelity’ is - for a given gas flow - indirect proportinal to the so-called

‘dead space’ (DS) , i.e. the volume between the nozzle, the pressure transducer,

and the measuring orifice. Thus, minmizing DS maximizes the MPRR.

The system comprises a gas cylinder (gas supply), a reduction valve, one

nozzle or throttle, and one pressure transducer per channel.

dP/dt ), a measure of them ax

Gas-perfused systems - pressure transmission Results

Gas-perfused systems - flow generation
Frequency response Step response
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P : Pressure measured via gas-perfused system

P : Chamber pressure of Multifunction Pressure Generator

WGA-200 (Millar Instruments Inc., Houston, TX, USA),
measured by Microtip-Catheter Manometer (Millar)
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Range

Number of Channels

MPRR (dP/dt max)

Gas flow / channel

Weight

Height (support)

Catheters

Registration and

analysis

300 mmHg

5 or 8

150 ... >200 mmHg/s

(depending on catheter type)

5 ml/min (adjustable)

18 kg

(incl. support and gas cylinder)

1280 mm

standard manometry catheters,

various special catheters including

‘vector’-catheters available

adaptable to almost every

commercially available system

via appropriate interfaces

Technical Specifications
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Sample recordings: intraoperative lower esophageal sphincter (LES)
pressure profiles obtained by at various steps
of myotomy, and NISSEN fundoplication, respectively

pull-through technique

Myotomy Fundoplication


